Tim hiéu bdi todn phdt hién doi twong chuyén dong

PHAN MO PAU

Trong thoi dai ngdy nay cong nghé thong tin hiu nhu da tham nhap vao toan bo
cac linh vyuc doi séng x4 hoi. X3 hoi cang phat trién thi nhu cau vé cong nghé thong tin
ngay cang cao, do vy dit liéu s hau nhu khong con xa la dbi véi mdi nguoi ching ta.
Trong moi linh vyc cac ing dung cong nghé thong tin da trg giup con ngudi rat nhiéu.

Hién nay, thong tin hinh anh déng vai trd rat quan trong trong trao doi thong
tin, boi phan 10n cac thong tin ma con nguoi thu nhan dugc déu thong qua thi gidc.
Trong cac linh vuc cong ngh¢ thong tin thi linh vuc gidm sat ty dong da va dang thu
hat dugc nhiéu sy quan tdm ciia cac nhom nghién ctru trong va ngoai nude. Cung véi
su phat trién clia sic manh may tinh, cic hé thong giam sat ty dong ngdy cang tinh vi
va hién dai d3 tro giup con ngudi rat nhiéu trong viéc bao vé an ninh, giam sat giao
thong, v.v

O nudc ta hién nay, linh vuc giam sat ty dong ciing da c6 nhimng budc phat trién
dang ké. Tuy nhién, né chi méi dua trén nén ting phan cimg va ciing chua dugc ap
dung nhiéu trong thyuc té. Viéc giai quyét bai todn nay theo hudng tiép can sir dung
phan mém chua duoc quan tm phét trién. Do viy em lya chon dé tai: “Tim hiéu bai
toan phat hién d6i tugng chuyén dong”. Trong khudn kho khoa luan nay em tap trung
trinh bay vé cac k¥ thuat trir anh va Gmg dung cac k¥ thuat ndy dé giai quyét mot bai
toan quan trong va then chdt trong linh virc giam sat ty dong d6 13 bai toan phat hién
tu dong d6i twong chuyén dong théng qua web camera.

No6i dung chinh cta khoa luan bao gém cac phan sau: phan mé dau, phan két
luan, ba chuong noi dung, cu thé:

- Chwong I: Khai quat vé xir 1y anh va bai toan phat hién d6i twong chuyén dong
- Chwong 2: Phat hién dbi twong chuyén dong dua vao ky thuat trir anh
- Chwong 3: Chuong trinh thtr nghiém
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) ) L ghwang 1: ) )
KHAI QUAT VE XU LY ANH VA PHAT HIEN PDOI TUQONG

1.1. KHAI QUAT VE XU LY ANH
1.1.1. Xi ly anh la gi?

Con nguoi thu nhan thong tin qua céc gidc quan, trong do thi giac dong vai tro
quan trong nhat. Nhiing nam trg lai day véi sy phat trién ciia phan cing mdy tinh, xir
1y anh va dd hoa d6 phat trién mot cach manh m& va c6 nhiéu tmg dung trong cudc
song. Xir 1y anh va do hoa déng mot vai trd quan trong trong twong tac ngudi may.

Qua trinh xtr Iy anh duoc xem nhu 14 qua trinh thao tac anh dau vao nham cho ra
két qua mong mudn. Két qua dau ra ciia mot qua trinh xtr Iy anh c6 thé 1a mot anh “tot

hon” hoac mot két luan.

Anh

- “Tét hon”
XU LY ANH

Két luan

Anh

Y

Hinh 1.1. Qua trinh xi ly anh
Anh c6 thé xem 1a tap hop cac diém anh va mdi diém anh duoc xem nhu 13 dic
trung cuong do sang hay mot dAu hiéu nao d6 tai mot vi tri nao d6 cua dbi tuong trong
khong gian va né co thé xem nhu mot ham n bién P(cy, Cy,..., Cp). Do d0, anh trong xtr

1y anh c6 thé xem nhu anh n chiéu.

So do tong quat cia mot hé thong xur 1y anh:

Hé quyét dinh

Thu nhan anh L ,
. % i 4 Dbi sanh rat
(Scanner, (¥ Tién xuly [ Lhchchon L f Hau
Camera,Sensor) déc diem xu ly

A 4

ra két luan

v

=

Hinh 1.2. Cac buéc co ban trong mdt hé thong xir 1y dnh
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1.1.2. Cac van dé co ban trong xir ly anh
1.1.2.1. Mt s6 khai niém

* Anh va diém dnh:
biém anh dugc xem nhu 1a dau hi€u hay cuong do sang tai 1 toa do trong khong

gian cua ddi tugng va anh dugc xem nhu 13 1 tap hop cac diém anh.
* Mirc xam, mau

La s6 cac gia tri co thé ¢6 cua cac diém anh cua anh
1.1.2.2 Thu nhan anh

Nhu ta d3 biét, anh trong thuc té 13 anh lién tuc ca vé khong gian 1an gid tri do
sang. Mubn xr Iy anh trén may tinh ta can phai s6 hoa anh, tirc 1 dua anh tir thyc té
vao may tinh. Pé dua anh vao trong may tinh ching ta c6 thé dung céc thiét bi thu
nhan nhu: camera cong voi bd chuyén doi tuong tu sé AD (Analog to Digital) hodc
may quét chuyén dung.

Céc thiét bi thu nhan c6 thé cho anh tring den B/W véi mat d6 tir 400 dén 600
dpi. V6i anh B/W mirc mau z 14 0 hodc 1. V&i anh da cdp xam, mirc xam bién thién tir
0 dén 255.
1.1.2.3. Biéu dién anh

Sau qua trinh sb hoa ta s& thu duoc mot ma tran twong ng v6i anh can xét, mdi
phan tr ciia ma tran tuong Gng véi mot diém anh. Cac diém nay thuong duoc dic

trung bdi toa do mau RGB tuong tng voi nd trong hé toa dO mau co ban sau:

Hinh 1.3: H¢ toa d) mau RGB
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V& mit toan hoc ta c6 thé xem anh nhu 13 mot ham hai bién f(x,y) véi x,y 1a
céc bién toa do. Gia trj sb tai diém (x,y) tuong trng véi gia tr1 xam hodc do sang cua
anh. anh c6 thé dugc biéu dién theo mot trong hai mé hinh sau day:

+ MO hinh Raster: 1a mé hinh biéu dién anh phd bién nhét hién nay. anh dugc
biéu dién duéi dang ma tran cac diém anh. Tuy theo nhu cau thuc té ma mdi diém anh
¢ thé dugc biéu dién boi mot hay nhiéu bit. M6 hinh Raster phu hop cho viée thu
nhén va hién thij dnh.

4+ MO hinh vector: bén canh muc dich tiét kiém khong gian luu trir, dé dang
hién thi va in 4n, cac anh biéu dién theo mé hinh vector con ¢6 wu diém cho phép dé
dang lua tron, sao chép, di chuyén, tim kiém, v.v... Trong mé hinh nay nguoi ta st
dung hudng vectot cia cac diém anh 1an can dé ma hoa va tai tao anh ban dau. Cac anh
vector duoc thu nhanh truc tiép tlr cac thiét bi s6 hoa nhu Digitalize hoac chuyén doi
tir cac anh Raster thong qua cac chuong trinh vector hoa.

Khi xtr Iy cac anh Raster chiing ta c6 thé quan tim dén mbi quan hé trong ving
lan can cua cac diém anh. Cac diém anh c6 thé xép hang trén mot lugi hinh vuéng,
hodc ludi luc gidec hoac theo mot cach hoan toan ngﬁu nhién vo1 nhau. Cach sa“ip xép
theo lu6i hinh vudng dugc quan tim nhiéu nhat va c6 hai khai niém sau: diém 4 — lang

giéng va diém 8 — lang giéng. Hinh v& 1.4 dudi ddy mo ta cac khai nién nay:

e o .
L T L T
e o @ .
8 ldng giéng 4 ldng giéng

Hinh 1.4: Piém 4 lang giéng va 8 ling giéng

1.1.2.4. Khir nhiéu
C6 2 loai nhiu co ban trong qua trinh thu nhan dnh
e Nhitu h¢ thong: 1a nhiéu c6 quy ludt c6 thé khir biang cic phép
bien doi
e Nhiéu ngiu nhién: vét ban khong rd nguyén nhan — khic phuc bang cic phép
loc
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1.1.2.5. Nén chinh bién dang
Anh thu nhan thuong bi bién dang do cac thiét bi quang hoc va dién tu.

HRREs

Anh thu nhin Anh mong muén
Hinh 1.5. Anh thu nhin va anh mong muén
Pé khic phuc ngudi ta sir dung cac phép chiéu, cac phép chiéu thudng dugc xay
dung trén tap cac diém diéu khién.
Gia st (P, P’) i=1n c6 n cac tap diéu khién
Tim ham f: P; — f (P;) sao cho
Zn:\ f(P)~P]|" —min
Cl}_lla st anh bi bién d6i chi bao gém: Tinh tién, quay, ty I¢, bién dang bac nhat
tuyén tinh. Khi d6 ham f c¢6 dang:
f(x,y) = (X + by + C1, aX + boy + ¢;)
Ta co:
L i iy 0 T T
¢=> (f(Pi)-Pi")?=>" in +hy, +¢ =% "+ &x +b,y, +c, -y,
i=1 i=1

Pé cho ¢ — min

oa, i1 i-1 i1 i1
%ZOQ Zn:alxiyi+zn:b1yi2+zn:C1Yi :Zn:YiXil
ab, i1 i1 i1 i-1
%:O ialxiJan:blyiJrncl:Zn:x;

oc, i—1 i-1 i—1

Giai hé phuong trinh tuyén tinh tim duoc  a;, by, ¢;

Tuong tu tim duoc  ay, by, C,

= Xac dinh dugc ham f
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1.1.2.6. Chinh mirc xam
Nham khic phuc tinh khong dong déu cia hé thong giy ra. Thong thudng cb 2

huéng tiép can:

e Giam s6 mirc xam: Thuc hién béng cach nhém cac muc xam gén nhau thanh
mot bé. Trudng hop chi c6 2 mirc xam thi chinh 13 chuyén vé anh den tring. Ung
dung: In anh mau ra may in den tring.

e Tang s6 mirc xam: Thyc hién nodi suy ra cic mic xam trung gian bang k¥
thuat ndi suy. Ky thuat nay nhim ting cudng d6 min cho anh
1.1.2.7. Phan tich anh

La khau quan trong trong qua trinh xir 1y anh dé tién t6i hiéu anh. Trong phan
tich anh viéc trich chon dic diém 13 mot bude quan trong. Cac diac diém cua ddi tuong
dugc trich chon tuy theo muyc dich nhan dang trong qua trinh xir 1y anh. C6 thé néu ra
mot sb dic diém cua anh sau day:

Pic diém khong gian: Phan bd mirc xam, phan bd xac suit, bién do, diém udn
V.V..

bac diém bién d6i: Cac dic diém loai nay dugc trich chon bé‘mg viéc thuc hién
loc vung (zonal filtering). Cac bo vung dugc goi la “mat na dac diém” (feature mask)
thuong 1a cac khe hep vadi hinh dang khéc nhau (chit nhat, tam gidc, cung tron v.v..)

Dic diém bién va dwong bién: Pic trung cho duong bién cta ddi twong va do
vay rat hitu ich trong viéc trich tron cac thudc tinh bét bién duoc dung khi nhan dang
ddi tuong. Cac dac diém nay cé thé duoc trich chon nho toan tir gradient, toan tu la
ban, toan tir Laplace, toan tir “chéo khong” (zero crossing) v.v..

Viéc trich chon hi¢u qua cac dac diém giup cho viéc nhan dang cac doi tuong
anh chinh xéc, v6i toc d6 tinh toan cao va dung luong nhé luu trix
giam xudng.
1.1.2.8. Nhan dang

Nhén dang ty dong (automatic recognition), mé ta dbi twong, phan loai va phan
nhém cac mau la nhitng van dé quan trong trong thi giac may, dugc mg dung trong
nhiéu nganh khoa hoc khac nhau. Tuy nhién, mét cAu hoi dit ra 1a: mau (pattern) 13 gi?
Watanabe, mot trong nhitng ngudi di du trong linh vire ndy di dinh nghia: “Nguoc lai

voi hon loan (chaos), mau 13 mot thuc thé (entity), dugc xac dinh mot cach ang ang
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(vaguely defined) va c6 thé gan cho né mét tén goi nao d6”. Vi du miu c6 thé 1a anh
cua van tay, anh ciia mot vat nao dé duogc chup, mot chir viét, khuén mit nguoi hoac
mot ky dd tin hiéu tiéng n6i. Khi biét mét mau nao do, dé nhan dang hodc phan loai
mau do6 c6 thé:

Hoic phan loai ¢6 miu (supervised classification), chang han phén tich phan
biét (discriminant analyis), trong d6 mau dau vao duoc dinh danh nhu mét thanh phan
cua mdt 16p da xac dinh.

Hoic phan loai khong c6 mau (unsupervised classification hay clustering) trong
d6 cac mau duoc gan vao cac 16p khac nhau dwa trén mot tiéu chuan dong dang nao
d6. Cac 16p nay cho dén thoi diém phan loai van chua biét hay chua dugc dinh danh.

Hé théng nhan dang ty dong bao gom ba khau twong (g véi ba giai doan chu yéu
sau day:

1°. Thu nhan dir liéu va tién xt 1y.
2°. Bicu dién dit ligu.
3°. Nhan dang, ra quyét dinh.
Bén cach tiép can khac nhau trong 1y thuyét nhan dang 1a:
1°. P6i sanh mau dya trén cac dic trung dugc trich chon.
2°. Phan loai thong ké.
3°. Pdi sanh céu trac.

4°. Phan loai dya trén mang no-ron nhan tao.
Trong c4c g dung 1o rang 1a khong thé chi dung c6 mot céach tiép can don 1¢é

dé phan loai “t6i uu” do vdy can st dung ciing mét luc nhiéu phuong phap va cach tiép
can khac nhau. Do vay, cic phuong thirc phan loai t6 hop hay dugc st dung khi nhan
dang va nay da c6 nhiing két qua co trién vong dua trén thiét ké cac hé thong lai

(hybrid system) bao gdm nhiéu mé hinh két hop.

Viéc giai quyét bai toan nhan dang trong nhiing tmg dung mdi, nay sinh trong
cudc song khong chi tao ra nhiing thach thic vé thuat giai, ma con dit ra nhiing yéu
cau vé téc do tinh toan. Pac diém chung cia tat ca nhiing Gng dung dé 1a nhitng dic
diém dic trung can thiét thuong 1a nhiéu, khong thé do chuyén gia dé xuét, ma phai

duogc trich chon dya trén cac thu tuc phan tich dir ligu.
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1.1.2.9. Nén anh ,
Nham giam thi€u khong gian luu trit. Thuong duogc ti€én hanh theo ca hai cach

khuynh huéng 1a nén c6 bao toan va khong bao toan thong tin. Nén khong bao toan thi
thudng c6 kha ning nén cao hon nhung kha ning phuc hoi thi kém hon. Trén co s hai
khuynh hudng, c6 4 cach tiép can co ban trong nén anh:

e Nén anh théng ké: K§¥ thuat nén nay dua vao viéc thong ké tin xuat xuat hién
cua gia tri cac diém anh, trén co s& d6 ma c6 chién luoc mé hoa thich hop. Mot vi du
dién hinh cho k¥ thuat ma héa nay 1a * TIF

e Nén anh khong gian: K¥ thuat nay dua vao vi tri khong gian cua cac diém anh
dé tién hanh ma hoa. K¥ thuat loi dung sy gidng nhau cia cac diém anh trong cc ving
gan nhau. Vi dy cho k¥ thuat nay 1a ma nén * PCX

e Nén anh sir dung phép bién doi: Pay la k¥ thuat tiép can theo hudng nén
khong bao toan va do viy, k¥ thuat thuéng nén hiéu qua hon. *.JPG chinh 14 tiép can
theo k¥ thuat nén nay.

e Nén anh Fractal: Str dung tinh chét Fractal cua cac d6i tuong anh, thé hién su
lap lai cua céac chi tiét. Ky thuat nén sé& tinh toan dé chi can luu trit phan gdc anh va
quy luat sinh ra anh theo nguyén ly Fractal

1.2.VIDEO VA BAI TOAN PHAT HIEN POI TUONG CHUYEN PONG
1.2.1. Mt s6 khai niém
Video 13 tip hop cac khung hinh (frames), mdi khung hinh 13 mot anh. Shot

(lia) 12 mot don vi co sé ctia video. Mot lia 13 mot don vi vat 1y cua dong video, gom
chudi cac khung hinh lién tiép, khong thé chia nho hon.

Scene (canh) 1a cac don vi logic ciia dong video, mdt canh gdm cac lia lién
quan vé khong gian va lién ké vé thoi gian, cing md ta mot ndi dung ngir nghia hodc

mot tinh tiét. Cau tric phan cip cua Video dugc mé ta trong hinh vé& 1.6:

Video Q |
Scenes Q | \I \| |
"o OO 00D

NN q
Frames SNN\N SNNN N

Hinh 1.6: Ciu triic phan cip cia video
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Khi phim duge chiéu cac khung hinh 1an luot duoc hién thi ¢ mot tbe do nhat
dinh. Tdc do thuong thdy & cac dinh dang video 1a 25 hinh/s hodc 30 hinh/s. Nhu vay
trong mot gid video sé khung hinh twrong tng 13 108000 hozc 9000.

Phan doan video la qua trinh phan tich va chia néi dung hinh anh video thanh
céc don vi co s& goi 1a cac lia (shot). Viéc 1y mau chinh 1a chon gan diing mot khung
hinh video dai dién cho mdi lia (hoic nhiéu hon tuy theo do phuc tap cua ndi dung
hinh anh cua lia), va dugc goi la cac khung khoa. Khung khod 1a khung hinh dai dién
mo ta ndi dung chinh cta shot. Qua trinh phan doan dit liéu video tién hanh phén tich,
phat hién su chuyén d6i tir lia ndy sang lia khac hay chinh 1a sy phat hién ranh giéi
giita cac lia (d6 chinh 1a sy khac nhau giira cac khung hinh lién ké&). Hinh v& 1.7 sau

day mo ta sy chuyén doi gitra cac lia

Hinh 1.7: minh hoa vé viéc chuyén doi giita cac lia

Trong hinh v& trén su chuyén d6i lia xay ra gitta khung hinh tht 3 va thi 4

1.2.2. Mt s6 thudc tinh diic trung cia video
Video c6 4 dic tinh chung 1a: mau (color), két cau (texture), hinh dang (shape),

chuyén dong (motion). Sau ddy ching ta s& 1an luot tim hiéu timg dic tinh.

1.2.3. Chuyén dong (Motion)
Motion 1a mét thudc tinh quan trong cua video. Thong tin vé& chuyén dong cé

thé duoc sinh ra bang cac ky thuat ghép khdi hodc ludng anh sang. Cac dic trung
chuyén dong nhu mémen cia trudong chuyén dong, biéu do chuyén dong hoidc céc
tham sd chuyén dong toan cuc co thé dugc trich chon tir vector chuyén dong. Cac dac
trung mirc cao phan anh di chuyén camera nhu quét camera (pan), nghiéng (tilt),

phéng to (zoom in),thu nhé (zoom out) ciing c¢é thé duoc trich chon.
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1.2.4. Bai toan phat hi¢n d6i twong chuyén dong
Sy phat trién cua cong nghé thong tin ¢y nhanh su phat trién cta cac linh vuc

x3 hoi khac. Vi sy phat trién cia phan cing ca vé phuong dién thu nhan va hién thi
cling nhu téc do xir Iy dd mé ra nhiéu hudng cho su phét trién phan mém. Trong sé do
phai ké dén linh vuc giam sat tu dong.

Mot trong nhiing bai toan quan trong va then chdt trong linh vuc gidm sat tu
dong d6 1a bai toan phat hién ddi twong chuyén dong. D6i v6i bai toan phat hién dbi
tugng chuyén dong thuong cé hai cach tiép can chinh sau day:

- Duya hoan toan vao phan ctng
- Duya vao cac ky thuat xt 1y anh trén co s¢ xir 1y cac hinh anh thu dugc, phan
tich va két luan xem c6 d6i twong dot nhap hay khong
O nudc ta hién nay, viéc giai quyét bai toan phat hién dbi tuong chuyén dong con
chu yéu dua vao phan ctng va ciing chua dugc ap dung nhiéu trong thyc té. Trong
chuong tiép theo chiing ta s& tim hiéu chi tiét tirng cach tiép can dé giai quyét bai toan

nay.
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Chuong 2: PHAT HIEN POI TUQNG CHUYEN PONG DUA VAO
KY THUAT TRU ANH

2.1. K ¥ THUAT TRU ANH DUA VAO PIEM ANH o
Phuong phap don gian nhat dé trir hai khung hinh 1a tinh gia tri bi€u dién su
chénh léch téng cong vé cudng 4o cua tit ca cac diém anh twong Ung trén hai
khung hinh:
1 X-1 Y-1

oy Z PACSIERACAY)

D(f,, f,) =

<

So sanh gia trj tim duoc véi ngudng chuyén canh Ty, dé xac dinh xem c6 chuyén
canh hay khong.

K¥ thuat trtr 4anh dya vao diém anh rat don gian. Nhuoc diém 16n nhét cia ky
thuat nay la khong phan biét duoc sy thay d6i 16n trong mot ving anh nhé va thay doi
nho trong mot ving anh 16n. Noi chung tat ca cac k¥ thuat trir gia tri diém anh déu
nhay voi nhidu va cac di chuyén camera. Co thé cai tién k¥ thuat nay bang cach dém
tong so6 diém anh c6 thay d6i 16n hon mot ngudng nao d6 va so sanh gia tri tinh duoc
v6i mot ngudng khac dé phat hién chuyén canh

DP(x. y)= { Lomea | £, ()= £l p)]> T
0  ngiroclai

1 X-1 Y-1
D(f, f) =5~ > > DP(x,y)
x=0 y=0

Néu ty 1 s6 diém anh thay d6i D(fy,f,) 16n hon ngudng T; thi da c6 su chuyén
canh do cét. Tuy cac thay ddi khong lién quan trong khung hinh da duoc loai bo bt
nhung hudng tiép can nay van nhay véi cac di chuyén camera va dbi twong. Chang
han, khi camera quay theo déi tuong, rat nhiéu diém anh duoc cho la thay doi, du cho
c6 it diém anh dich chuyén. Co thé giam tac dong nay bang cach st dung mét bo loc
tron: trude khi so sanh, mdi diém anh duoc thay thé bang gia tri trung binh cta céc
diém anh lan can.

Mot nhuge diém khac cua ki thuat trir diém anh 1a do nhay cta diém anh véi
viéc chiéu sang. Khi d6 nguoi ta didu chinh d6 sai khac gia tri diém anh bang cach
chia n6 cho cuong d6 ciia diém anh trén khung hinh thir hai . Hampapur goi anh thu

duoc tir do chénh 1€ch hiéu chinh 1a anh chromatic:
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Tim hiéu bdi todn phdt hién doi twong chuyén dong

D(f11 fz) =

1y 206 Y) = F(xY)]
X ><Y x=0 y=0 fz(X1 y)

Phuong phap trir gia tri diém anh co ban 1a tinh toan tir cac gia tri diém anh,
nhung c6 thé mo rong ddi voi cac anh mau. Vi du véi anh mau RGB, ta tinh tong c6
trong s cac sai khac cta ba gia tri Red, Green, Blue cua cac diém anh.

X Y
D(f1’ fz):ZZ ZWi | fli(X’ y) - fZi(X’ y) |
x=0 y=0 i<{R,G,B}

2.2. TRU ANH PHAN KHOI

Trai ngugc vo1 huong tiép can su dung cac dac tinh toan cuc cua ca khung hinh,
huong tiép can phan khoi st dung cac dac tinh cuc bd nham tang tinh doc lap voi cac
di chuyén ctia camera va d6i tuong. Mdi khung hinh dugc chia thanh b khdi. Cac khéi
trén khung hinh f; duoc so sanh véi cac khdi tuong ng trén khung hinh f,. V& co ban,

dd chénh I¢éch gitra hai khung hinh duogc tinh nhu sau:
b
D(f,, f,)= ZCK.DP( f,, f,,k)
k=1

Trong d6 Cy 12 hé s6 cho trude, DP(fy,f,,k) 12 do chénh léch gitta hai khéi tha k
cua hai khung hinh f; va f,.

Kasturi dua ra cong thic :

2
O T Oy + Ay _.Uzk]
2 2

T O i

A =

Trong 0 1, , i1, 13 gid tri cuong do trung binh cia khéi tht k o, ,0,, 14 do
chénh léch twong (mg v6i hai khdi do.

1 Wéuw i, >T
DEF) k) = LT
0 MEu ngeoc lat

Mot cat canh xay ra khi s6 cac khoi thay doi du 16n, nghia 1a D(f,,f,) > T, va
C.=1 cho tat ca cac khoi.

Mot hudng tiép can khac véi ki thudt trir anh phan khdi do Shaharay dua ra. ong
chia khung hinh thanh 12 mién va tim mién thich hop nhat cho mdi mién & khung hinh kia.
D6 chénh 1éch tinh bang k§y thuat trir anh dya vao diém anh cia tirng mién duogc sip xép.

Tong c6 trong s6 cua cac chénh 1¢éch da sap xép cho ta két qua D cudi cung.
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Xiong phat trién phuong phap trir anh, goi 14 so sanh thuc, phat hién chuyén
canh do ngit chi bang viéc so sanh mot phan ciia anh. Phuong phéap nay chi ra rang, sai
sot mic phai hoan toan c6 thé bé qua néu it hon mot nira s cac ctra s6 co sd (cac 6
vudng chong nhau) déu duogc kiém tra. Véi gia thiét rang, trong truong hop thay doi
nhiéu nhét gita hai khung hinh thi kich thudc cac ctra s6 dugce chon du 16n dé bat bién
v6i cac thay ddi khong lam v va du nho dé co thé chia thong tin vé khong gian nhiéu
churng nao co thé. Céc ctlra s6 co s& duoc so sanh va tinh d6 chénh 1éch mirc x4m hodc
gi4 tri mau cta cac diém anh. Khi gia tri chénh 1éch 16n hon mét ngudng nao dé thi xem
nhu mién dang xét dd thay doi. Khi s6 mién thay doi 16n hon mét ngudng khac thi su
chuyén canh do ngat da xay ra. Thuc nghiém cho thay rang hudng tiép can nay cho toc

d6 nhanh hon phuong phap so sanh timg cip diém

| » |
Booy I By ]J'_ 1 Bon
EEerty Sttt e e e T__I ____________ | pe
L ] J
R N P - —q———————————— n—
o b 1b.
Bl()| :B1_]: j N
I |"'I """""" .
- - ~
o e e o o e e e o o o - r--l ------------ — o -
Bm(]: : ijl :an

Hinh 2.1: C4c cira s6 co sé trong thuat toan so sanh thuc

Mot s6 nghién ctru di mo rong ¥ tudng 14y mau theo khong gian thanh 14y mau
theo khong gian va thoi gian. Thuat toan co st dung budc nhay phat hién ca chuyén
canh dot ngdt va chuyén canh dan dan. Thuat toan nay di so sanh hai khung hinh i va j,
& d6 j =i + step. Néu khong co su thay ddi dang ké nao, thi chuyén sang so sanh cac
khung hinh cach ntra budc nhdy, nghia 1a so sdnh hai khung hinh i + step/2 va j +
step/2. Nguoc lai, tim kiém nhi phan duoc dung dé dinh vi chuyén canh. Néu i va j lién
tiép nhau va sy chénh léch cua hai khung hinh 16n hon ngudng thi d6 1a chuyén canh
dot ngot do ngét. Néu khong, st dung thuat toan trir &nh dua trén viéc phat hién canh
dé phat hi¢n chuyén canh dan dan. Hién nhién, thuét toan nay phu thudc vao budc
nhdy step: budc nhady 16n thi tdng hiéu qua nhung tang kha nang sai sot, budc nhay
nhoé qua s& bé qua nhimg chuyén canh dan dan. Thuat toan ndy c6 d6 nhay rit cao véi

su di chuyén cua doi tugng va su di chuyén cia camera.
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Tim hiéu bdi todn phdt hién doi twong chuyén dong

2.3. PHUONG PHAP BIEU PO

Mot budc xa hon dé giam anh huéng cua su chuyén camera va dbi twong 1a
thuc hién trir anh dwa vao biéu d6. Biéu d6 mé ta sy phan bd gid trj diém anh cua
khung hinh. y tuéng cua cach tiép can nay 13 cac anh c6 nén khong doi va dbi tuong
khong db6i s& co chénh 1éch it trong biéu dd. Hon nita biéu dd bat bién véi viéc quay
anh va thay doi it khi géc nhin thay doi.

C6 thé dung biéu dd mau hodc biéu d6 muc xam dé tinh sy sai khac giira hai
khung hinh. Biéu d¢6 mau (mirc xam ) cta khung hinh i 14 mot vector G chiéu H; =
(Hi(1), Hi(2), ... , Hi(G)). Trong d6 G 1a s6 mau (mic xam), H(j) 1a s6 diém anh cia
khung hinh i ¢c6 mau (mtc xam) j. Phuong phap trir anh dua trén biéu dd co thé sir
dung biéu dd toan cuc hodc biéu dd cuc bo. Biéu d6 toan cuc 1a biéu db biéu dién su
phan b gia tri mau(mirc xam) cta toan bd khung hinh. Con biéu do cuc bd chi mo ta
su phan b ctia mot phan nao d6 ciia khung hinh ma thoi.

2.3.1. Biéu @6 toan cuc ) 7 o
Phuong phap don gian nhat 1a tinh tong su sai khac cac cft cuia biéu do.

D(fl’ fz) - Zl Hl(k)_ Hz(k) |

Co thé str dung thém trong s6 néu cd mdt s6 mau (mic xdm) quan trong hon

v&1 muc ti€u so sanh.

D(f11 fz) :Zw(k)l Hl(k)_ Hz(k)l

Trong d6 W(k) 1a trong s (mg vé6i gid tri mau (mirc xam) k.

0 255

Hinh 2.2: so sanh biéu dd giira hai dnh
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Céch thtr ba 13 st dung phan giao nhau cua hai biéu d6. Vung biéu do chong
nhau, phan gach chéo trong hinh 2.2, cho biét d6 twong tu vé ndi dung hai anh c6 thé
dugc dinh nghia nhu sau:

(

S(f, f2)=), min (H,(k), H,(k))

k=0
bJ tuong tu con co thé dinh nghia nhu sau:

min(H, (k), H, (k))

0

S(f1’ fz) =

MO fMo

max(H, (k),H, (k))

3
||
o

Nhu vay, dua vao phﬁn giao nhau cua hai biéu dd, c6 thé tinh d6 chénh léch
biéu do hai khung hinh theo cong thic:
G
> min(H, (k),H, (k))

D(f,, f,) =1—S(f,, f,) =1— X2
ZmM(Hl(k),Hz(k))

Mot hudng ti€p cén su dung biéu do khac 1a xem xét bieu do 1a vector va su

dung tich v6 hudng cta chung:

heh,
D(f,, f,)=1— 1T
B 2

Dé biéu dién su phan bd ciia mau v6i anh 24 bit, phai tao biéu dd vai 256° cot,

mdi cot tng véi mot bd ba RGB c6 thé c. C6 thé dung thuat toan nhanh tinh toan véi
biéu d6, nhung ta thuong ap dung giai phap tho: dung biéu dd véi sd cot it hon.
Yihong dung giai phap biéu d6 8 mirc RGB két qua 1a biéu dd ¢6 2° =256 cot.
D(f,, f,) =w,D, +w.D, +w;D,
Trong d6, Dg, Dg, Dg 1a chénh 1éch biéu d6 mau thanh phin green, blue, red.

Jyrki sir dung cac trong s6 nhu sau:

D(f,, f,) =0.2125D, +0.7154D, + 0.0721D,

N6i chung, ngudi thudng chi dung 20 cot ¢ sé diém anh nhiéu nhat dé so sanh.

Con c¢6 mdt cach khach lam gidm s6 cdt cua biéu do la chi dung 2 bit cao nhat cho
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cudng do méi mau thanh phan dé mi hoa mau cia diém anh. Nhu vay viéc so sanh
biéu d6 chi can thyc hién v6i 64 cot. Sawhney dé xuat rang 256 mau la da biéu dién su
phan bd mau ctia cac canh. Novak va Safer thi chi chia cac cot biéu dd thanh hai loai
“full” va “Empty” dé udc luong thudc tinh bé mit va diéu kién anh sang cho cac dbi

tuong don.

Chénh léch biéu dd c6 thé duoc tinh bing cong thic Kolmogorov — Sminov

nhu sau:
i
DKfs(fv fz) = max; Z Hl(k) - Hz(k)
k=0

Noi cach khac, chénh léch tich luy 16n nhét giita hai biéu do phan bd cho dén j
duogc tinh toan. Gia tr1 Dyg.g 16n xé&c dinh ranh gidi chuyén canh. Dé nhin manh sy sai
khac giita hai khung hinh khi chuyén canh qua cat cing, mot s tac gia dé xuat thuat

toan y2 dé so sanh biéu dd mau:

2
O N ARG
(f. o) = Z
0 H, (k)
Thuét toan z? khong nhiing nhan manh d6 sai khac gitta hai khung hinh qua
cit cing, n6 con nhan manh d¢ sai khac gitra hai khung hinh khi di chuyén camera hay

d6i tuong.

Yakimovsky dua ra cong thirc:

Trong d6 : o la phan chung giita hai biéu do
ol 0l la phan khac nhau cia hai biéu do.
m,n la so cot twong ung cua hai biéu do.

Cong thirc nay co thé ap dung cho ca trudng hop hai biéu dd c6 sb cot

khac nhau.
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2.3.2. Biéu @6 cuc bd

Nhu di dé cap, phuong phap trir anh dya vao biéu do 1a phwong phép it chiu
anh huong cua nhiu va di chuyén d6i tugng. Tuy vay ciing c6 mdt sd tré ngai. Pau
tién, biéu dd chi mo ta sy phan bd cac gia tri mau hay mirc x4m ma khoéng bao ham bt
ctr thong tin ndo vé khong gian. Hai anh c¢6 cing biéu d6 mau nhung c6 ndi dung rat
khac nhau. Tré ngai khac 1a rat c6 thé cic ving anh nho khi thay dbi s& gdy cha y
nhung lai khong c6 vai trd gi trong biéu d6 va do d6 c6 thé bi bo qua khi thuc hién trir
anh. Dé giai quyét van dé dé chung ta s& két hop trir anh dwa vao biéu dd véi k¥ thuét
trir anh phan khéi. Trir anh phan khdi quan tdm dén thong tin vé khong gian. Vé co
ban phuong phap niy tot hon viéc so sanh timg cip diém anh, nhung nd van chiu tac
dong cua su di chuyén camera va di chuyén cua ddi tuong. Bang cach két hop hai y
tudng, ching ta vira c6 thé giam duoc su tac dong cua cac di chuyén camera va dbi
tugng, vira st dung thong tin vé khong gian anh, va do d6 cho két qua phan doan tot

hon.

¥y tuong 1a chung ta s& chia khung hinh thanh b khéi, danh s tir 1 dén b. So
sanh biéu do cua cac khoi twong Gng rdi tinh tong chénh léch dé co két qua trir anh
cudi cung

b
D(f,, f,) :z DP(f,, f,.k)
k=1

G
DP(f,, f,) => | H,(j, k) —H,(j,k)|
j=0
Trong d6 H(j,k) la gid tri biéu do tai mau (mirc xdm) j iing véi khéi thir k
Hudng tiép can khac trong ky thuat tror anh dya vao biéu dd cuc bd duogc
Swanberg dua ra. Sy chénh 1éch DP(f,f,,k) gitra cac khdi duoc tinh béng cach so sanh

biéu d6 mau RGB sir dung cong thirc sau:

S\ (H, (J, k) —H, (j,k))*
DP(f,, f,,K) = —
( ) ce{rez,e:,s}jzc; H, (J, k)
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2.4. PHUONG PHAP THONG KE 7
Phuong phap sai khac thong ké dua vao phuong phap trir gid tri di€ém anh,

nhung thay vi tinh tong sy sai khac cta tit ca cac diém anh, ta chia anh thanh cic mién
roi so sanh cac dai luong théng ké diém anh cta mién d6. Mot cach 1a ta st dung
thdng keé ti 1¢ s6 diém anh thay ddi trén toan bo khung hinh. Ta str dung mot gi tri d 1a
ngudng sai khac dugc tinh gitra hai diém anh twong tmg. Goi S 13 tap cac diém anh c6

sai khac 16n hon g d:

s= «y[f,xy-f,xy[>d

Do sai khéc giita hai khung hinh dugc tinh bang ty 1& cac diém anh c6 d6 chénh
léch 16n hon d.

D(f1, f2) = S.count
X*Y
Céch khac, ching ta c6 thé sir dung cac dai luong thdng ké cho ting mién, nhu
biéu d6 chang han.

2.4.1. Pic trung l1a vector chuyén dong ) 7
Trong cac doan video, nguoi ta thuong thay cac hiéu ing do chuyén dong cua

camera, nhu pan (quét), zoom (zoom in — phong t6, zoom out — thu nho), tilt
(nghiéng). bé nang cao hiéu qua phan doan, k¥ thuat trir anh dya vao dac trung la
vector chuyén dong duoc st dung dé phat hién cac hiéu ung kiéu nay.

Céac mau vector chuyén dong thu dugc tir cac di chuyén camera khac nhau duoc

thé hién trén hinh 2.3 sau day

T il 4 n
— . — — —» e bds b = -~ +
B e Spr— ‘\*-’ T
o oo i ddd bl - -
i IR B R R R el S AN BN
g N PN R + t

Left pan Lip tilt Foom in Zoom out

Hinh 2.3: Miu vector cho cac di chuyén camera.

Mot sé nha nghién ciru da sir dung vector chuyén dong xac dinh tir viéc ghép
khéi dé phat hién xem shot dugc phong to, thu nho hay quét camera. Mot s nghién
ctru khac lai str dung vector chuyén dong nhu 1a mot phan cua viéc trir anh phan khoi
dua vao diém anh dé quyét dinh xem c6 phai c6 mot luong 16n cac di chuyén dbi

tuong hay camera trong shot.
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2.4.2. Dac trung la canh 7
Mot hudng tiép can khac cho viéc phan loai va phat hién chuyén canh la su phat

hién sy xudt hién cac canh (bién cudng d6) trong mot khung hinh, ching cach céc
canh trong khung hinh trudc mét khoang nhit dinh. K§ thudt nay khong chi phat hién
ma con c6 thé phan loai dugc cac loai chuyén canh: cét cung, chéng mo, fade, wipe.
Phuong phap nay to ra chinh xac hon phuong phap dwa vao biéu dd va do nhay véi
chuyén dong thap hon nhiéu so v4i gam mau.

Zabih, Miller va Mai[14] khéng so sanh biéu dd mau , gam mau. Thuit toan cia
ho dua trén k¥ thuat phat hién canh. Ho can chinh cac khung hinh dé giam cdac tac
dong cua sy di chuyén camera va so sanh s luong vi tri cac canh trong cac anh da
phat hién canh. Ti 1é phan trim cta cic canh vao va ra giita hai khung hinh lién tiép
duogc tinh toan. Bién ciia shot dugc phat hién bang cach tim ty 1é phan tram thay doi
canh 16n.

2.5. KY THUAT TRU NEN (Background subtraction)

K¥ thuat tror nén thong thuong thyc hién viéc tror anh hién tai cho anh tham
chiéu. Mic du vay mot ) yéu tb (color, motion, block, v.v...) dugc str dung trong mot
s6 nghién ctru, phuong phap dé xuat ¢ ddy tin dung cac dic tinh gia tri mau cta diém
anh trong hai hé toa 6 mau RGB va RGB chuén héa. N6 can thiét dé xac dinh cac gia
tri nguong t6i uu trong k¥ thuat trir nén. Trong muc ndy ching ta s& giai thich cac
thudc tinh ctia mdi khong gian mau va viéc xac dinh cac gia tri ngudng tdi wu cho
diém anh nhu thé nao. ¢ day, chung ta cho thiy viéc sir dung gia tri ngudng xac dinh
nhu thé nao trong thuat toan dé xuat.

2.5.1. Khong gian mau (Color space) ,
H¢ thong thi gidc cua con ngudi nhan dang mau sac cua cac doi tugng dua trén

d6 két tha mau sic (chromaticity) va do choéi (luminance). Do d6, chiing ta sir dung hai
hé toa do mau quen thudc 1a RGB va RGB chuan hoa. Trong hé toa d mau RGB, mdi
diém anh déu co cac phan tir chromaticity va luminance. Do d0, trong khong gian mau
nay hai mau dugc coi la khac nhau néu hoic 1a chromaticity hodc 1a luminance khac
nhau. Do do6, khi ma k¥ thuat tru nén duge thuc hién trong hé toa do6 mau RGB thi
bong cua doi tuong, hodc vung sang dugc nhan dang nhu la ddi tuong that tham chi
chung chi khac nhau vé luminance nhung hau hét c6 cling chromaticity. Viéc loai bo

cac anh huong cua anh sang s& khé néu nhu ching ta chi sir dung hé toa 46 RGB. Vian
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dé nay di 1am nay sinh nhiéu nghién ctru vé cc mé hinh mau. Biéu dién riéng biét
chromaticity va luminance trong mdt mé hinh mau c¢6 kha nang xac dinh mdi diém anh
mot cach chinh xé4c c6 thé. Tuy nhién, né yéu cau viéc tinh toan phuc tap va chi phi
dat. Trong hé toa d0 mau RGB chuan hoa, mdi diém anh chi c6 mot phﬁn tor
chromaticity. Trong hé toa do mau nay, ching ta co thé loai boé duoc hién tuong giao
thoa 4nh sang béi vi chung chi c¢6 luminance 1 khac véi canh nén. Trong hinh v& dudi
day, hé toa d6 mau RGB 12 mot khéi 1ap phuong ba chiéu, con RGB chuan héa 1a mot

tam gidc hai chiéu:

1, (0,2, 1y

(a) (b)

Hinh 2.4: Cac khong gian mau va phan 16p diém anh cia no.
(a) hé toa d0 RGB, (b) hé toa 0 RGB chuin hoa

2.5.2. M6 hinh nén (Background modeling) ) .
Trong phuong phép dé xuat, chiing ta quan tdim dén cac dnh nén trong hé toa do

mau RGB va RGB chuan hoa. Chung ta c6 thé xac dinh gia trj trung binh va d6 léch
tiéu chuan cia cac kénh mau (R,G,B) tai diém anh i trong anh tham chiéu. Mdi diém

anh cta anh tham chiéu duoc mo hinh héa nhu sau:

R R
Rf, =< u,,0,, 14,5, >, I, =|G, |, I, =0, |= G, @
B B

Trong do:
Rf; la bé diF liéu ciia anh tham chiéu
U, 1 la vector gia tri trung binh cua cac kénh mau tqi diém anh i trong hé toa

d6 mau RGB va RGB chudn héa
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o,,0,la vector do léch tiéu chudn cua cdc kénh mau tai diém anh i trong hé toa
d6 mau RGB va RGB chudn hoa.

Céc phuong trinh sau ddy cho thiy cach tinh toan vector gia tri trung binh va do
1éch tiéu chuan tai diém anh i trong khong gian mau RGB va RGB chuén hoa:

1N—l . 1N—l_
/ui:_zlj’/ui:_zlj (2)
N = N =

o

1
i :W“i _ﬂi|

g

i:%“i_ﬂd’ (3)

Trong d6: N 14 s6 anh dang xét
2.5.3. Luwa chon ngudong (Threshold selection)

Khi chung ta quan sat su thay ddi cia cdc diém anh trong anh cua canh nén
tinh, chiing duoc md hinh hoa mét cach don gian nhu 13 mot phan phdi Gaussian. T
quan sat nay, gia tri ngudng cua diém anh i duoc 4nh xa boi ham coa do 1éch tiéu
chuan cua diém anh nay

Th, =ao;, Th =&, (4)

Th; va Th 1a gia tri ngudng cta diém anh i trong cic hé toa d6 mau RGB va RGB
chuan héa. Cac hﬁng s6 a, [ cho trudce, n6 xac dinh d9 tin cay. Vi du voi o = g=1thi
d6 tin cdy 12 68%. Néu o = B =2 thi do tin cdy la 95%. Ngoai ra «, B con xac dinh
mién gia tri ctia ngudng. Ching ta co thé tinh duoc gid tri ngudng tai diém anh i mot
cach don gian bang cach st dung o,,&, va cic hang s6 @ va B. Hau hét cac ky thuat
trir nén danh dija chi viéc xac dinh gia tri ngudng, c6 mot vai phwong phép lai cho thiy
cach st dung cac gia tri ngudong dinh trudc trong thao tac trir &nh. Trong phuong phap
dé xuét, chung ta thdy dugc hiéu qua cua viée sir dung cac gia tri ngudng dinh trude dé
trir d6i twong cho canh nén. Cac phuong trinh (5), (6) 13 ham quyét dinh, no so sanh sy
khac nhau giita cic kénh mau cua diém anh i va cac gia tri ngudng dinh trude trong hé
toa 6 mau RGB va RGB chuin hoa

()

(6)

D, =1 — 4 5i:|_i_/'_1i (7)

Trong do: |.|:\/(x1—x0)2 +(Y,—Yo)? +(z,—2,)°. F(0O<F <3) va f(0< f <3) lacac

ham quyét dinh mo ta diém anh 1 trong moi khong gian mau va c s6 luogng kénh mau. &

day, u 1a mot ham don vi buoc nhay va né bang 0 hodc 1. D, va D, la cac vector sai

Sinh vién: Bui Cao Phat — CTL201 21



Tim hiéu bdi todn phdt hién doi twong chuyén dong

khac gitra anh hién tai va anh tham chiéu tai diém anh i trong hé toan d0 mau RGB va
RGB chuan héa. Do d6, néu D, >Th, thi né 1a 1. Nguoc lai, n bang 0
St dung cac phuong trinh (5), (6), chung ta ¢ thé xac dinh diém anh i nhu sau:

-

B: F. = ¢

. H°: 0=F <c¢
=g, f =c, (3-8)

H: 0= f <c,

(. s

Trong d6 B 14 anh nén va B®la anh nén (mg v&i bong. H *1a anh phan doan dbi tuong
g ng voi bong, H 1a anh phan doan dbi twong khong c¢6 bong. Cy, ¢, 1a sd lugng
cac kénh mau. Trong h¢ toa d0 RGB va RGB chuin hoa, thi khoan bién thién cia
chingla 0<c, <3va0<c, <3

Phuong phap di dé xuét sir dung phuong trinh (3-8) dé phéan biét mot cach hinh
xac Hva B bé“mg cach diéu chinh ¢;, ¢,. Vi du, néu ching ta xem xét tat ca cac kénh
mau trong mdi hé toa do thi ¢, =c, =3. Diéu nay chi ra rang tit ca cac kénh mau cua
diém anh i thoa man D, > Th, . Hodc néu chiing ta chi ¢6 hai kénh mau thi ¢, =c, = 2.
Trong trudng hop chung ta dang xét cac dic tinh ctia mdi hé toa do mau, ta c¢6 thé xac
dinh duoc ¢y, C.
2.5.4. Thao tac trir (Subtraction operation)

Thao tac trr nén dugc mo ta nhu trong hinh vé dudi day:
. Red . Green . Blue

Acquiring Reference images

Forsground
Object Map
w/ Shadow

Foraground
Object Map
wio Shadow

Moving
V| oObject
iy 1 Image

Hinh 2.5:So' d6 thuat giai ky thuat trir nén

Subtraction Operation
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Trong d6: u, Va o, 1a vecto gi tri trung binh va do léch tiéu chuan cua cac kénh mau
ciia diém anh i trong hé toa d6 mau RGB. 7, va &, 1a vecto gia tri trung binh va do
léch tiéu chuin cua cac kénh mau tai diém anh i trong hé toa d0 mau RGB chuan hoa.
a VA B 1a cac hang s6 ngudng xac dinh trong mdi khong gian mau. Dau ‘-* biéu dién
thao tac trir anh hién tai cho anh nén. Dau >’ so sanh sy khac nhau.

Phuong phap ching ta dang xét cling gan giéng véi k¥ thuat trir nén thong
thudng va c6 hai budc. Budec mot 13 xau chudi nén va budce tiép theo 1a trir nén da
dugc xau chudi. Tuy nhién, nhu chiing ta thdy trong hinh 2.6, mdi mot budce lai ¢6 hai
budc nhé trong thuat toan dé xuat. Trong budc dau tién, chung ta xau chudi cac anh
nén va tao anh tham chiéu trong h¢ toa do mau RGB va RGB chuin hoa. Trong budc
thir hai, chiing ta thuc hién viéc trir anh hién tai cho anh tham chiéu trong mdi hé toa
d6 mau. Trong budc xau chudi nén, chiing ta mé hinh héa nén str dung phuong trinh
(1). Tiép d6 chung ta xac dinh ngudng tai diém anh i thong qua phuong trinh (4). Sauk
hi mé hinh nén duoc thuc hién trong mdi khong gian mau, ta phan biét ddi twong véi
bong tir canh nén trong hé toa do RGB sir dung phuong trinh (5). Tiép d6, ching ta
luong tir hda anh két qua thanh mot anh nhi phan. Nhu chung ta thdy trong hinh vé 2.6,
anh nhi phan dugc tao ra dugc st dung nhu 1a mot anh mat na trong hé toa 46 RGB
chuan héa. Khi chung ta 4p dung anh mat na vao anh tham chiéu va anh hién tai trong
hé toa do RGB chuin hoa tai cung mat thoi diém, ching ta s€ loai bé dugc bong ctua
d6i tuong mot cach don gian boi vi bong chi ¢6 anh huong trén luminance. Thong qua
hai budc nay, ching ta c6 thé d& dang dat duoc anh cta ddi twong (H) khong c6 bong.
Hinh v& 2.7 duéi ddy cho thiy su thay doi cua diém anh i theo thdi gian trong cac hé
toa 6 mau RGB va RGB chuin héa. Sy bién ddi cua diém anh i theo thoi gian 1a khéc

nhau trong moi kénh mau
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RGE Color Space
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Mormalized RGE Color Space
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(b)

Hinh 2.6:Sy bién doi ciia diém anh i trong mdi khong gian mau

(a)hé toa d RGB, (b)hé toa @0 RGB chuin héa
Trong hé toa d0 RGB : Red o =1.1436, Green o =0.9665, Blue ¢ =0.9734. Trong hé
toa d0 RGB chuan hoa: Red o =0.0031, Green ¢ = 0.0025, Blue & = 0.003
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Chwong 3:
CHUONG TRINH THU NGHIEM

3.1. KY THUAT BAT GIU HINH ANH QUA CAMERA
Moi trudng Windows di cung cap cho ta hai cach 1ap trinh v6i video: cach thi
nhat dung VFW (Video For Windows) API. Céch thtr hai ding 16p AVICap cia
Windows. VFW API hd trg cho qua trinh bit giit (capture) video tir webcam. AVICap
cung cap cach tiép can dua trén thong diép don gian, cho phép chung ta truy cap, diéu
khién ludng dit liéu audio, video. Mot tng dung xdy dung trén AVICap c6 mot sé kha
nang nhu:
- Thu dir liéu audio, video vao mot file c6 dudéi mé rong la avi
- Két ndi va huy két ndi véi cac thiét bi vao trong thoi gian thuc thi
- Xem tryc tiép dir liéu video tir thiét bi ddu vao theo phwong phap preview
hoac overlay
- Chi dinh téc d¢ thu dit liéu
- Hién thi cac dialogbox cho phép ngudi sir dung dicu khién dir liéu video
dau vao
- Sao chép céc hinh anh va palette 1én clipboard
- Thu moét anh don va luu dudi dang DIB
AVICap hd tro cac kha ning thu dit liéu dudi dang mot anh tinh don hay theo
dang stream v&i nhiéu frame anh. Cac frame anh c6 thé cach nhau mot khoang thoi
gian xac dinh hay tuy y. Viéc thu cac stream anh ciing c6 thé khong can luu trén dia
ma ¢ thé duoc st dung truc tiép tir buffer trén bd nhé, diéu nay cho phép lap trinh
vién mém déo trong vié xu 1y trong cac umg dung khac nhau. Ngoai ra 16p AVICap
cho phép tmg dung chi dinh cac ham callback duoc sir dung trong qua trinh bt giir
- Status Callback: dugc goi khi c¢6 sy thay ddi trang thai cta qua trinh thu video
- Error Callback: duoc goi khi ¢ 16i xay ra trong qua trinh thu video
- Frame Callback: duoc goi truede khi mdt frame anh dugc preview
- Video Stream Callback: dugc goi khi thu duoc cac frame anh trong qua trinh
streaming video

- Audio Stream Callback: dwogc goi khi dit liéu audio duoc ghi diy trong buffer
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Khi xay dung mot ing dung video dung 16p AVICap, cac ung dung thuong
duoc thuc hién theo cac trinh tu sau:
- Tao mot capture window
- Két ndi vao mot capture driver
- Liét ké cac capture driver da cai dit trong hé thong
- Lay thong tin vé kha ning cua mot capture driver
- LAy thong tin trang thai ciia mot capture window
- Trinh bay dialogbox dé thiét 1ap cac théng s video
- Lay ciing nhu thiét lap cac thong s6 cta video format
- Cho phép preview video
- Cho phép overlay video
- Dait tén cho capture file
- Cép phat trudc ving nhd trén dia cho capture file
- Din dang audio capture
- Thay d6i cac thong s6 video capture
- Thudit lidu
- Thém cic chudi thong tin vao capture file
- Thém céc ham callback vao ing dung
Tiép theo, ching ta s& tim hiéu mot sé ham AVICap Windows thudong ding:
- Ham tao capture window
hwndC = capCreateCaptureWindow(
(LPSTR) “My Capture Window”, // tén cira so
WS_CHILD | WS_VISIBLE, //kiéu ctra s6

0, 0, 160, 120, // Vi tri cira s6
(HWND) hwndParent,
(int) nID);

- Két noi vao capture driver
fOK = capDriverConnect(hwndC,0);
- Hiiy b6 két noi véi capture driver
capDriverDisconnect(hWndC);

- Kich hoat ché dé Preview video:
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Pau tién ching ta can phai dat tdc do bat gilr hinh anh, sau do6 kich hoat ché do
Preview video. Thi du duéi ddy thiét 1ap toc d6 hién thi frame ¢ ché do preview 13 66
miliseconds mdi frame(ttc 14 khoang 15 fps) va thiét 1ap ché do preview cho capture
window

CapPreviewRate(hWndC,66);

CapPreview(hWndC, TRUE);

CapPreview(hWndC, FALSE);

3.2. PHAN TICH YEU CAU BAI TOAN VA THUAT GIAI PE XUAT
Nhu ta di biét, bai toan phat hién d6i twong chuyén dong 1a mét trong nhimng

bai todn quan trong va then chdt trong linh vuc giam sat tu dong. Yéu cau cua bai toan
1a phat hién cac dbi tuong chuyén dong tai cac noi dit camera quan sat nhu hanh lang,
cau thang, v.v Tai cic vi tri niy nén hau nhu la khong thay doi. Do d6 ta c6 thé ap
dung k¥ thuat trir anh dé phat hién ra c6 ddi tugng chuyén dong hay khong. Bé don
gian ta sir dung k¥ thuat trir diém anh. K§¥ thuat nay nham tim ra su sai khac gitra hai
anh.

Trén c& sé phan tich yéu ciu cia bai toan, ching ta hiy xem xét thudt giai
dugc dé xuat sau ddy. Y tudng cua thuat giai 1a 14y hinh anh truc tiép tir webcam trong
moi khoang thoi gian (xem né nhu 13 anh hién tai) va so sanh né véi anh trude d6 bang
k¥ thuat trir diém anh. Néu tim thay sy sai khac 16n gitta chung thi ta s& luu lai hai anh
nay. Nguoc lai, giai phong boé nhé ma anh cii dang chiém giit va xem anh méi nhan

duoc 1a anh hién tai.

Sinh vién: Bui Cao Phat — CTL201 27



Tim hiéu bdi todn phdt hién doi twong chuyén dong

So db thuat giai nhu sau:

difference=Cur-Old

b

< (difference >=98) yes
h 4
Save Oild, Cur to
disk.

OGid =Cur |- ‘

Hinh 3.1: So’ d0 thuét giai

Pau tién anh chup duogc tir webcam dugc luu vao bién old. Tiép theo, mot anh
khac 14y tir webcam trong khoang thoi gian lién sau d6 dugc luu vao bién cur. So sanh
cur va old bang cach so sanh mau ctia mdi diém anh. Néu su sai khac 16n hon mot
ngudng nao do (tuy theo chat luong cua camera va anh sang hé théng ma cac ngudng
c6 thé khac nhau) thi chung ta s& dua ra canh bao dong thoi luu lai hai anh nay. Cudi
cung gan old = cur va quay trd lai buoc 2.

3.3. CAC HAM VA LOP CHINH TRONG CHUONG TRINH

Chuong trinh phat hién ddi tuong chuyén dong AntiThief dugc cai dat trén
ngodn ngit 1ap trinh C#. Sau dy l1a mot sé ham va 16p chinh trong chwong trinh. Ldp
ImageProcessing: Chuc nang chinh cua 16p nay la xur Iy cac hinh anh thu dugc tr
camera.

- Céc bién va kiéu dir li€u trong 16p
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Bitmap flag,flag2,flag3;

int width, widthZ, width3;

BitmapData bitmapData = null,bitmapDatazZ= null,bitmapDatad= null;
Byte* pBase = null,pBaseZ=null, pBase3=null;

public struct Pixel

{
public byte blue;
public byte green;
public byte red;

- Mot sb phuong thirc trong 16p
4+ Phuong thiic PixelSize: cho kich c& cua diém anh. Céu tric cia phuong

thic nhu sau:

public Point PixelSize

{
get
: A
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF bounds = flag.GetBoundsi(ref unit):;

return new Point({(int) bounds.Width, (int) bounds.Height):

4+ Phuong thitc PixelAt: cho vi tri cia diém anh. Cid phap cua phuong thic

nhu sau:

public Pixel?® Pixelldt(int x, int ¥l
i

return (Pixel®) ([(pBaze + v * width 4+ % ¥ gsizeocf(Pixel)]):
h

- Mot s6 ham trong 16p
+ Ham LockBitmap: duoc sit dung trong viéc trir hai anh. Cd phdp cua

ham nhu sau:
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public woid LockBitmapi )
1
GraphicsUnit unit = GraphicsUnic.Pixel;
RectangleF houndsF = flag.GetBounds (ref unit):
Rectangle hounds = new Fectangle((int) boundsF.X,
[int) boundsF.7¥,
[int) houndsF.UWidtch,
[int) houndsF.Height):

width = (int)] boundsF.Width *# sizecf (Fixel):
if (width % 4 !'= 0)
{

width = 4 * (width / 4 + 1):

hitwaphata =
flag.LockBits (hounds, ImageLockMode.ReadWrite, PixelFormat.FormatZdbppRob) !

pEase = [(EByte¥®) bitmapData.ScanD.TDPDinter(jI%

+ Ham UnlockBitmap: dugc st dung trong viéc trir hai anh. Ca phap nhu

Sau.

public void UnlockBitmap ()

{
flag.UnlockBits (bitmapData) ;
bitmapData = null;
pBase = null;

}

+ Ham Save: luu lai anh. Ci phdp nhu sau:

public woid Sawve(string filename)
i

flagi.3ave (filename, ImageFormat.Jped):
¥

+ Ham CompareUnsafeFaster: thuc hién viéc trir hai anh. Ct phéap cua
ham nhu sau:
public void CompareUnsafeFaster (out Int32
percent)
{
Point size = PixelSize;
percent=0;
LockBitmap () ;
LockBitmap2 () ;
LockBitmap3 ()

~Ne
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for (int y = 0; y < size.Y; y++)

{
Pixel* pPixel = PixelAt (0, vy);

Pixel* pPixel?2 PixelAt2 (0, vy);

Pixel* pPixel3 PixelAt3 (0, v);
for (int x = 0; X < size.X; x++)
{
if (! (pPixel->green==pPixel2->green))
{
pPixel3->red = pPixel2->red;
pPixel3->green = pPixel2-
>green;
pPixel3->blue = pPixel2->blue;
percent++;
}
pPixel++;
pPixel2++;

pPixel3++;

1
UnlockBitmap3 (),

UnlockBitmap2 (),
UnlockBitmap () ;
t

3.4. Chirc nang va cach swr dung chwong trinh
Chtrc ning chinh ctia chuwong trinh 13 két ndi véi cac camera, hién thi hinh anh

thu tir webcam 1én trén form. Khi phat hién c6 d6i twong chuyén dong chuong trinh s&
tu dong dua ra canh bao va luu lai anh c¢6 chira d6i twong chuyén dong. Sau ddy so dd

hoat dong cua chuong trinh:
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Bit diu

A 4

Két ndi voi webcam

A 4

Lua chon webcam
(N€u cu nhiéu)

A 4

Bit dau quan sat

A 4

!

C6 d6i tugng
dot nhap?

yes

A 4

Ty dong dua ra
canh bao

Luu lai honh anh
ctia dbi tuong

Hémh 3.2: So do hoat dong ciia chuong trénh

Khi khoi dong chuong trinh ¢6 giao dién nhu sau:

Video Standard: [None
Frame Rate: [16.000 =4
el

Color Space / Comprazsion:

[RGE 24 |
Output Size:
[s2wze0 +] |

| Frame Interval I -

|
|
P Frame Interval I _}

Wuality: I

I Stiwarm Formal |
Vidwo Format Compression

- [o[x]]

6% ADD

.

T hisl glan #0019 dnk

Thil gian Ting thill gian I

=
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Trong hop thoai properties cho phép chiing ta thiét 1ap cac thong s6 cho anh dau

ra. Chung ta co thé thay ddi loai anh, kich ¢& anh dau ra, chat lugng cua anh (tuy theo

timg camera ma cic thong sd nay c6 thé khac nhau). Nhan nit Apply dé ap dung va

nhan nat OK dé dong hop thoai nay. Khi d6 chuong trinh bét dau hién thi hinh anh thu

duoc 1én form:

i~ Thaigian =0 1y anh —

,
-

ITSng thii gian l

Thi gian ]

| 1 [ |

Khi chiing ta nhan vao nut bt dau chuong trinh s& bit dau quan sat, va khi phat

hién c6 doi tugng chuyén dong nd s€ xuat ra thong bao va luu lai hinh anh c6 chira 461

tugng chuyén dong vao thu muc wanted:

Thong bdo

Q Cé ke dgt nhap!

Luu tigp

i~ Thii gian =l It &nh

Tong thai gian

0.01133887 Giay.

1.121314 Giy.

Thai gian

===
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KET LUAN

Trong qua trinh 1am khoa luan t6t nghiép véi dé tai: “Tim hiéu bai toan phat
hién d6i twong chuyén dong”, toi da giai quyét dugc mot sd van dé co ban trong viéc

xay dung mot hé théng giam sat tu dong:

Phan ly thuyét

- Tim hiéu vé mét hé thdng xtr Iy anh ciing nhu cac k§ thuét trir anh. Cach
thire xdy dung mot hé thong giam sat ty dong

- Tim hiéu vé ngdn ngit 1ap trinh Csharp va k¥ thuat bat giit hinh anh thong

qua camera trén moi truong Windows

Phan thye nghiém

- Cai dat thanh cong chuong trinh ing dung phat hién d6i tuong chuyén dong
thdng qua webcamera

- Giam dung luong luu trir trén khong gian dia, bang cach chi lvu lai nhimng

hinh anh c6 chtra d6i twong chuyén dong thay vi phai luu lai ca doan video
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HUONG PHAT TRIEN TIEP THEO CUA DE TAI

Do thoi gian ¢6 han nén van con mét sb van dé ma dé tai chua giai quyét duoc.
Sau ddy, t6i xin dua ra mot s6 hudng c6 thé mé rong va hoan thién dé tai nham ap
dung cho thuec tién:

- Két hop k¥ thuét trir anh va cac k§ thuat xtr 1y anh khac nhu trich chon dic
trung anh, do bién, v.v dé nhéan dang dugc doi tuong chuyén dong

- Nghién ciru va phét trién chuong trinh dé c¢6 thé hoat dong trén mot mang

may tinh



PHU LUC

1. MA NGUON LGP IMAGEPROCESSING.CS

using System;

using System.Drawing;
using System.Drawing.Imaging;

namespace ImgProcessing

{

public unsafe sealed class ImageProcessing

{

Bitmap flag,flag2,flag3;

int width,width2,width3;

BitmapData bitmapData = null,
bitmapData2= null,

bitmapData3= null;

Byte* pBase = null,pBase2=null,pBase3=null;

#region ImageProcessing Constructor
public ImageProcessing(Bitmap picOld,Bitmap picNew,
Bitmap target)
{
this.flag=picOld;
this.flag2=picNew;
this.flag3=target;
}
public ImageProcessing(Bitmap source,Bitmap target)
{
this.flag=source;
this.flag2=target;
}

#endregion

#region internal methods
#region PixelSize
public Point PixelSize
{
get
{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF bounds = flag.GetBounds(ref unit);
return new Point((int) bounds.Width,
(int) bounds.Height);



public Point PixelSize2

{
get
{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF bounds = flag2.GetBounds(ref unit);
return new Point((int) bounds.Width,
(int) bounds.Height);
¥
¥
public Point PixelSize3
{
get
{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF bounds = flag3.GetBounds(ref unit);
return new Point((int) bounds.Width,
(int) bounds.Height);
by
¥
#endregion

#region Pixel At
public Pixel* PixelAt(int x, int y)

¢ return (Pixel*) (pBase + y * width + x * sizeof(Pixel));
E)ublic Pixel* PixelAt2(int x, int y)

¢ return (Pixel*) (pBase2 + y * width2 + x * sizeof(Pixel));
F})ublic Pixel* Pixel At3(int x, int y)

¢ return (Pixel*) (pBase3 + y * width3 + x * sizeof(Pixel));
hy

#endregion

#region LockBitMap
public void LockBitmap()
{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF boundsF = flag.GetBounds(ref unit);
Rectangle bounds = new Rectangle((int) boundsF.X,
(int) boundsF.Y,
(int) boundsF.Width,



(int) boundsF.Height);
width = (int) boundsF.Width * sizeof(Pixel);
if (width % 4 !=0)

{

width =4 * (width / 4 + 1);
¥
bitmapData =

flag.LockBits(bounds, ImageLockMode.ReadWrite,
PixelFormat.Format24bppRgb);

pBase = (Byte*) bitmapData.Scan0.ToPoanter();

}
public void UnlockBitmap()

{
flag.UnlockBits(bitmapData);
bitmapData = null;
pBase = null;

b
public void LockBitmap?2()

{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF boundsF = flag2.GetBounds(ref unit);
Rectangle bounds = new Rectangle((int) boundsF.X,
(int) boundsF.Y,
(int) boundsF.Width,
(int) boundsF.Height);

width2 = (int) boundsF.Width * sizeof(Pixel);
if (width2 % 4 '=0)
{

¥

bitmapData2 =
flag2.LockBits(bounds, ImageLockMode.ReadWrite,
PixelFormat.Format24bppRgb);

width2 = 4 * (width2 / 4 + 1),

pBase2 = (Byte*) bitmapData2.Scan0.ToPointer();
b

public void UnlockBitmap2()



flag2.UnlockBits(bitmapData2);
bitmapData2= null;
pBase2= null;

}
public void LockBitmap3()
{
GraphicsUnit unit = GraphicsUnit.Pixel;
RectangleF boundsF = flag3.GetBounds(ref unit);
Rectangle bounds = new Rectangle((int) boundsF.X,
(int) boundsF.Y,
(int) boundsF.Width,
(int) boundsF.Height);
width3 = (int) boundsF.Width * sizeof(Pixel);
if (width3 % 4 !'=0)
{
width3 =4 * (width3/ 4 + 1);
}
bitmapData3 =
flag3.LockBits(bounds, ImageLockMode.ReadWrite,
PixelFormat.Format24bppRgb);
pBase3 = (Byte*) bitmapData3.Scan0.ToPointer();
b
public void UnlockBitmap3()
{
flag3.UnlockBits(bitmapData3);
bitmapData3= null;
pBase3= null;
¥
#endregion

#region Save
public void Save(string filename)

{

flag3.Save(filename, ImageFormat.Jpeg);
¥
#endregion

#region Dispose
public void Dispose()



flag=null;
flag2=null;
flag3=null;
}
#endregion

public Bitmap bitmap

{
get
{
return(this.flag3);
}
}
#endregion

#region Magic code for CompareUnsafeFaster
public void CompareUnsafeFaster(out Int32 percent)
{

Point size = PixelSize;

percent=0;

LockBitmap();

LockBitmap?2();

LockBitmap3();

for (inty =0; y <size.Y; y++)

{
Pixel* pPixel = PixelAt(0, y);
Pixel* pPixel2 = Pixel At2(0, y);
Pixel* pPixel3 = Pixel At3(0, y);
for (int x = 0; x < size.X; x++)

{
If(!(pPixel->green==pPixel2->green))
{
pPixel3->red = pPixel2->red;
pPixel3->green = pPixel2->green;
pPixel3->blue = pPixel2->blue;
percent++;
by
pPixel++;
pPixel2++;
pPixel3++;



}
UnlockBitmap3();

UnlockBitmap2();
UnlockBitmap();

#endregion

#region Magic code for ComplementUnsafeFaster
public void ComplementUnsafeFaster()

{

¥

Point size = PixelSize;

LockBitmap();
LockBitmap?2();

for (inty = 0; y <size.Y; y++)

{
Pixel* pPixel = Pixel At(0, y);
Pixel* pPixel2 = Pixel At2(0, y);

for (int x = 0; x < size.X; x++)

{

pPixel2->red =(byte)(255-(int)pPixel->red);
pPixel2->green = (byte)(255-(int)pPixe>green);
pPixel2->blue = (byte)(255-(int)pPixel->blue);

pPixel++;
pPixel2++;

by
by
UnlockBitmap?2();
UnlockBitmap();

flag3=new Bitmap(flag2);

#endregion

#region Magic code for ColorBallUnsafeFaster
public void ColorBallUnsafeFaster(double red,double green,

double blue)



Point size = PixelSize;
double fr, fg, fb;

if(red<0)
{
fr=red/100+1;
}
else
{
fr=red/100;
}
if(green<0)
{
fg=green/100+1;
}
else
{
fg=green/100;
}
if(blue<0)
{
fb=blue/100+1;
}
else
{
fb=blue/100;
}
LockBitmap();
LockBitmap?2();

for (inty = 0; y <size.Y; y++)

{
Pixel* pPixel = PixelAt(0, y);
Pixel* pPixel2 = PixelAt2(0, y);

for (int x = 0; x < size.X; x++)

{
if( red<0)
{
pPixel2->red =
(byte)((int)pPixel->red * fr);
}

else



#endregion

¥

pPixel2->red =
(byte)((int)pPixel->red
+ (255 - (int)pPixel->red) * fr);

¥
if( green<0)
{
pPixel2->green =
(byte)((int)pPixel->green * fg);
¥
else
{
pPixel2->green =
(byte)((int)pPixel->green
+ (255 - (int)pPixel->green) * fg);
¥
if( blue<0)
{
pPixel2->blue =
(byte)((int) pPixel->blue * fb);
by
else
{
pPixel2->blue=
(byte)((int)pPixel->blue
+ (255 - (int)pPixel->blue) * tb);
by
pPixel++;
pPixel2++;

}

UnlockBitmap2();
UnlockBitmap();
flag3=new Bitmap(flag2);

#region Magic code for Brightness
public void Brightness(double brightness)

Point size = PixelSize;



double f;
if(brightness<0)

f=brightness/100+1;
else

f=brightness/100;
¥

LockBitmap();
LockBitmap2();

for (inty = 0; y <size.Y; y++)

{
Pixel* pPixel = PixelAt(0, y);
Pixel* pPixel2 = PixelAt2(0, y);

for (int x = 0; X < size.X; x++)

{
if( brightness <0)
{
pPixel2->red =
(byte)( (int)pPixel->red * f);
pPixel2->green =
(byte)( (int)pPixel->green * f);
pPixel2->blue =
(byte)( (int)pPixel->blue * f);
by
else
{
pPixel2->green =
(byte)((int)pPixel->red
+ (255 - (int)pPixel->red) * f);
pPixel2->green =
(byte)((int)pPixel->green
+ (255 - (int)pPixel->green) * f);
pPixel2->blue=
(byte)((int)pPixel->blue
+ (255 - (int)pPixel->blue) * f);
}
pPixel++;

pPixel2++;



¥

}

UnlockBitmap2();
UnlockBitmap();
flag3=new Bitmap(flag2);

b
#endregion

#region MakeGreyUnsafeFaster
public void MakeGreyUnsafeFaster()

{
Point size = PixelSize;
LockBitmap();
LockBitmap2();
for (inty = 0; y <size.Y; y++)
{
Pixel* pPixel = PixelAt(0, y);
Pixel* pPixel2 = PixelAt2(0, y);
for (int x = 0; x < size.X; x++)
{
byte value =
(byte) ((pPixel->red + pPixel->green +
pPixel->blue) / 3);
pPixel2->red = value;
pPixel2->green = value;
pPixel2->blue = value;
pPixel++;
pPixel2++;
}
}
UnlockBitmap2();
UnlockBitmap();
flag3=new Bitmap(flag2);
}
#endregion

¥

#region Pixel struct
public struct Pixel



public byte blue;
public byte green;
public byte red;

}

#endregion

}

2. M ngudn 16p Counter.cs

using System;

namespace Timing

{

public class Counter

{

long elapsedCount = 0;
long startCount = 0;

public void Start()

{
startCount = 0O;
QueryPerformanceCounter(ref startCount);
b
public void Stop()
{
long stopCount = 0;
QueryPerformanceCounter(ref stopCount);
elapsedCount += (stopCount - startCount);
b
public void Clear()
{
elapsedCount = 0;
b
public float Seconds
{
get
{
long freq = 0;
QueryPerformanceFrequency(ref freq);
return((float) elapsedCount / (float) freq);
¥



public override string ToString()

{
return String.Format("{0} Gidy.", Seconds);
}
static long Frequency
{
get
{
long freq = 0;
QueryPerformanceFrequency(ref freq);
return freq;
}
}
static long Value
{
get
{
long count = 0;
QueryPerformanceCounter(ref count);
return count;
by
}

[System.Runtime.InteropServices.Dllimport("KERNEL32")]
private static extern bool QueryPerformanceCounter
( ref long IpPerformanceCount);

[System.Runtime.InteropServices.DllImport("KERNEL32")]
private static extern bool QueryPerformanceFrequency
(ref long IpFrequency);



LOI CAM ON

Sau mot thoi gian hoc tap va nghién ciru em da hoan thanh khoa luan tot nghiép
v6i dé tai: Tim hiéu bai toan phat hién déi tuong chuyén dong. Pau tién em xin bay to
1ong biét on chan thanh dén thiy gido PGS. TS. DS Ning Toan 1a ngudi di truc tiép
hudng dan va tao diéu kién cho em dugc thuc tap tai Vién cong nghé¢ thong tin Vién
khoa hoc va céng nghé Viét Nam dé hoan thanh khéa luin nay. Dng thoi em ciing xin
chan thanh cam on cac thay cb gido dang giang day tai khoa cong nghé thong tin,
treong dai hoc dan 1ap hai phong trong sudt thoi gian hoc tp vira qua da trang bi cho
em nhitng kién thtrc can thiét va bo ich giup em hoan thanh khoa luan nay ciing nhu
nhing k¥ ning nghé nghiép sau nay. Cudi cing em xin cam on gia dinh va ban bé da
ludn cb vil va dong vién em trong sudt thoi gian vira qua. Do trinh do ¢6 han nén noi
dung khoa ludn con so sai rat mong nhan duoc su gop ¥ cia cac thiy cb gido va cac

ban.

Hai Phong , ngay ,thang ,nam 2010

Sinh vién

Bui Cao Phat
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